Ventricular non-compaction occurs due to failure in myocardial morphogenesis during the fetal period. Patients can have heart failure, as well as systemic complications due to thromboembolism and cardiac arrhythmias. Early diagnosis is essential. We present the case of an asymptomatic 49-year-old woman who initially manifested ventricular extrasystoles and heart failure with reduced ejection fraction and a myocardial noncompaction diagnosis.
Introduction
The non-compacted myocardium, also known as spongy myocardium, is a distinct form of cardiomyopathy that occurs due to compaction failure during fetal development. It is characterized by prominent ventricular trabeculae and deep intertrabecular recesses, or sinusoids, in communication with the left ventricular cavity. [1] [2] [3] [4] [5] It is currently classified as a primary genetic cardiomyopathy by the American Heart Association (AHA) and characterized as an unclassified cardiomyopathy by the World Health Organization (WHO) and the European Society of Cardiology (ESC). 1, 4 The prevalence of isolated non-compacted myocardium in adults remains unclear, 1, 3, 4, 6 although observational studies have found a prevalence of 0.01 to 0.26% in specialized services. 1, 2 However, the estimated prevalence may be higher, as asymptomatic individuals rarely undergo imaging studies. 1 In this context, we will address the case of an asymptomatic and previously healthy patient, who had high-incidence ventricular extrasystoles during the preoperative period and anesthesia induction for a cholecystectomy procedure.
Case report
RASS, a 49-year-old female Caucasian patient, divorced, from Barra do Piraí, state of Rio de Janeiro, Brazil, a caregiver, with a diagnosis of cholelithiasis, had isolated, bigeminy ventricular extrasystoles during the preoperative examinations for a cholecystectomy procedure in August 2013. The procedure was cancelled, and the patient was referred to the cardiology outpatient clinic for assessment. She was asymptomatic and denied previous pathologies and medication use. She also denied smoking and alcohol consumption. She was unaware of heart disease in the family history. On physical examination, the patient had a third sound and frequent extrasystoles. She underwent a 12-lead resting electrocardiogram, which showed ventricular extrasystole and left atrial overload ( Figure 1 ). Chest radiography showed no abnormalities. The exercise test results showed sinus rhythm and presence of ventricular bigeminy in the pre-exertion phase, frequent ventricular extrasystoles, with a reduction of arrhythmias with isolated extrasystoles during the exertion. She was submitted to a coronary angiography, which did not show obstructive lesions. The patient started treatment for HF with optimized doses of carvedilol, enalapril and spironolactone.
In 2014, she was submitted to an echocardiogram, which showed inferomedial akinesia and mild LV systolic dysfunction. The 24-hour Holter showed a reduction in ventricular ectopies when compared to the initial exam, but still at high incidence (10,583 ectopies).
In 2015, the patient's systolic function normalized, but she still maintained the segmental alteration at the echocardiogram and the high incidence of ventricular ectopies. At that moment, she was submitted to a magnetic resonance imaging (MRI) assessment, which showed an increase in trabeculations in the LV midapical portion and a ratio between the non-compacted/ compacted layers of 2.8 (1.4/0, 5 = 2.8) at the end of the diastole (Figures 2) . These findings were compatible with the diagnosis of left ventricular non-compaction cardiomyopathy.
The last evaluation occurred in 2017, and the patient was in New York Heart Association (NYHA) functional class I, with low-incidence ventricular ectopies and receiving warfarin anticoagulation.
Discussion
During the embryonic development, the heart consists of a spongy network of muscle fibers and trabeculae, which are separated by recesses that connect the myocardium to the LV cavity. Blood is supplied to the myocardium through the intertrabecular spaces. Between the fifth and eighth weeks of fetal development, the ventricular myocardium undergoes compaction, with the transformation of the intertrabecular spaces into capillaries, and the residual spaces within the trabecular meshwork disappear. The process begins from the epicardium to the endocardium and from the base to the apex of the heart. 2 This trabeculation process is of utmost importance, since it allows a greater surface-to-volume ratio and an increase in muscle mass before coronary arteries are established. 5, 6 In the LV non-compacted myocardium, there is a persistence of the trabeculation and deep recesses, 
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Case Report which communicate with the ventricular cavity due to non-compaction. 2 Without the compaction completion, myocardial dysfunction occurs secondary to the failure of the efficient rotational ventricular system to develop contractile performance. 5 The exact cause of the persistence of these trabeculations is unknown. [1] [2] [3] Studies point to familial recurrence of LV non-compacted myocardium. 1, 4 The clinical status is variable, and it may be asymptomatic or present as heart failure, arrhythmias, thromboembolic events and sudden death. [2] [3] [4] 6 In the present report, the patient had ventricular arrhythmia and systolic heart failure as initial manifestations -found in more than 50% of the cases. [2] [3] [4] 6 Ventricular arrhythmias were reported in 47% of adults.
2 Diastolic dysfunction occurs due to abnormal ventricular relaxation and restrictive filling caused by hypertrabeculation, whereas systolic dysfunction may result from subendocardial hypoperfusion and microcirculatory dysfunction. 2, 6 Mechanical dyssynchrony between the compacted and non-compacted myocardium may cause global LV dysfunction. 2 Other rhythm abnormalities were also reported on the electrocardiogram, such as ST-segment depression and T-wave inversion, along with right-bundle branch block. 2, 4, 6 In view of the diagnosis of LV systolic dysfunction associated with non-compacted myocardium, full anticoagulation therapy with warfarin was initiated. Associated thromboembolic events may be secondary to extensive ventricular trabeculation, atrial fibrillation, and decreased ventricular function, 2,3 which may lead to cerebrovascular accidents, transient ischemic attacks, pulmonary embolism, and mesenteric infarction. 2, 6 Sudden death represents approximately 40% of cases of death in these patients. 2 In the present clinical case report, the patient was asymptomatic. The findings of ventricular extrasystoles were incidentally found during a preoperative examination. The alterations found on the echocardiogram showed heart failure with reduced ejection fraction and
